










Please ensure that this examination paper contains FM printed pages before you begin
the examination.
[Sila pastilron bahawa kertas peperilrsaan ini mengandungi LIMA muka surat yang
bercetak sebelum anda memulakan peperilcsaan ini.J
I4struetion: Answer all FOUR questions. Students are allowed to answer all questions
in Bahasa Malaysia or in English.
[M.: Jawab semua EMPAT soalan. Pelajar dibenarkan menjawab semL6 soalan






Define heat, work, intemal energy, Zeroth Law and First Law used in
thermodynamics.
[Huraikan malcsud haba, kerja, tenaga dalam, Hukum Sifar dan Hukum
P ertama dalam termodinamikJ
(stzs)
The equilibrium states of superheated steam are represented by Callendar's
equation





where b, r, a and m are constants.
[di mana b, r, a dan m adalah pemalarJ
Calculate the volume expansivity B as a function of T and P.
[Hitungkan pengembangan isipadu P sebagaifungsi kepada T dan PJ(r0t2s)
(c) During a quasi-static expansion of a gas in an adiabatic container, the
pressure at arry moment is given by the equation
[Semasa pengembangan latasi-statik suatu gas dalam bekas adiabatik,
tekanan pada sebarang maso adalah diwakili oleh persamaanJ
PVr =K
where T and K are constants.
[di mana y dan K adalah pemalarJ
Show that the work done in expanding from a state (Pt, V) to a state (P1 V) is
[Tunjukkan bahawa kerja yang dilakukan untuk mengembang dari keadaan










(a) Using the mathematical formulation of the First Law for a hydrostatic
system and choosing Uas a function of Zand tr/, show that
[Dengan menggunakan persamaan matematik Hukum Pertama untuk sistem




(b) One mole of a gas obeys the van der Waals equation of state:
[Suatu mol gas mematuhi persamoon keadaanvan der WaalsJ
and its molar internal energy is given by




where a, b, c, and R are constants.
[di mana a, b, c, dan R adalah pemalarJ
Calculate the molar heat capacities Cv and Cp.
[Hitungkan muatan haba molar Cy dan CpJ
(8t2s)
(c) Starting from the First Law of thermodynamics and ideal gas equation,
where both undergo an infinitesimal quasi-static process, show that
[Mulai dengan persamaan matematik Hulntm Pertama dan persamaan gas
unggul, di mana kedua-duanyo mengalami proses kuasi-statik secara kecil
t akt er hin g g a, t unj ukknn b ahaw aJ
Cp = Cv +nR
(8t2s)
...4/-









Explain briefly the following:
[Ter angkan s ecar a ringkas b erikut : -J
adiabatic process [proses adiabatikJ
isobaric process [proses isobarikJ
isothermal process fproses isotermaJ
quasi-static process [proses lamsi-statikJ
(4t2s)
one mole of an ideal monoatomic gas is taken through the cycle shown in
Figure 1. The process AB is a reversible isothermal expansion, calculate
[satu mol gas monoatom unggul dibawa melalui suatu kitaran seperti
Rajah L Proses AB ialah pengembangan isoterma berbalik, hitungkanJ
(i) the net work done by the gas,
[kerja bersih yang dilalailran oleh gasJ
(ii) the heat added to the gas,
[haba yang ditambah kepada gasJ
(iii) the heat expelled by the gas,and
fhabayang dibuangknn oleh gas, danJ
(iv) the efficiency of the cycle. ( Given: R: 8.314 J/K.mol)












(c) Sketch a PV diagram of a Carnot Cycle. Label the isothermal and adiabatic
region.
[Lakar suatu gambarajah PV Kitaran Carnot. Tandalmn kawasan isoterma
dan adiabatikJ
If the equation of state of a gas is P(v 
- 
b) : RO and whose heat capacity Cn
is a function of O only through a Carnot Cycle, prove that O : T
[Jika persamaan keadaan untuk suatu gas ialah P(v - U : Re dan muatan
haba Cu adalah fungsi O sahaja melalui suatu Kitaran Carnot,
buktikan O : TJ
(etzs)
4. (a) Differentiate between reversible and irrevisible process.
[Bezakan antara proses berbalik dan tak berbalikJ
(4t2s)
(b) Show that A S for the process of taking n moles of an ideal gas with constant
heat capacity from T1 and Vr to Tzand Vz is :-
[Tuniukkan bahawa LS untuk proses mengambil n mol gas unggul dengan
muatan haba malar dari Tt dan Vt ke Tzdan Vz ialah :-J
AS:C"h&+nRlnL'TrV,
(Given : Maxweu equarion, t#) ,: (*O) ,,






(c) 10 kg of water at200C is heated until it becomes superheated steam at2500C
at constant pressure. Calculate the water entropy change in the process if :-
F0 kg air pada 20"C di panaskan sehingga ia menjadi stim lampaupanas
dan mencapai suhu 250uC pada tekanan malar. Hitungkan perubahan
entropi air dalam proses jika:-J
Co (water) :4180 J/(kg-K)
[Co @ir) :4]80 J/(kg-K)l
Co (steam) = 1.670+0.494T+ 1.86 x 106T''z^ll1tg-f;
[Cp (stim) : ]670 + 0.494 T + 1.86 x 190 7-z J/ ftg-K)l
Latent heat of evaporation of water ( a1 1000C ) : 22.6_x 105 Jlkg
[Haba pendam sejatan air ( pada ] 00'C ) : 22.6 x 1d J/bSJ
(r2t2s)
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